INTRODUCTION
Fetal alcohol syndrome (FAS) is expressed as a pattern of mental, physical, and behavioral defects which may develop in the unborn child When the mother consumes alcohol during the course of her pregnancy. The United States Surgeon General has advised pregnant women or women considering pregnancy to avoid the use of alcoholic beverages (National Clearinghouse for Alcohol Information [NCALI), 1985) . The consumption of alcohol during pregnancy has been a source of concern since Old Testament days. The Bible states in Judges 13:7, "Behold, thou shalt conceive and bear a son ... and now drink no wine or strong drink." In light of recent findings concerning the consequences of alcohol ingestion during pregnancy, both the Surgeon General and the Bible appear to offer prudent advice.
88
A safe level of alcohol consumption during pregnancy has not been established. Researchers have determined that excessive consumption of alcohol during pregnancy may manifest the full expression of FAS, however, fetal alcohol effects and less severe defects are evident In the offspring of mothers who consume lesser amounts of alcohol during pregnancy (National Clearinghouse for Alcohol Information, 1985) . According to the National Clearinghouse for Alcohol Information (1985) , researchers have not established a safe level of alcohol consumption during pregnancy or a safe time during the course of pregnancy for alcohol intake. It appears that alcohol consumption during the first trimester, which is the time developmentally when organogenesis is occurring, is the most vulnerable time A safe limit ofalcohol consumption during pregnancy has not been established.
for the fetus (Abel, 1980) . Alcohol consumption during the second trimester is associated with an increased incidence of spontaneous abortions, and third trimester exposure to alcohol may interfere with the rapid growth which occurs during that time (Harlap & Shlono, 1985; National Clearinghouse for Alcohol Information, 1985) .
This article describes the effects of prenatal.alcohol consumption with respect to exposure levels and characteristics of defects and effects of exposure. The etiology and prevalence of FAS and methodologies which can be utilized to recognize, evaluate, and prevent further damage is also discussed.
DEFECTS AND EFFECTS
The distinct pattern of congenital malformations which Is collectively called fetal alcohol syndrome includes characteristics which can be classified into three basic categories: (a) Central nervous system dysfunction, (b) growth deficienCYJ and (c) distinct and recognizable facial characteristics (Furey, 1982) . Central nervous system characteristics include mild to moderate mental retardation, microcephaly, Irritability, Jitterlness, and poor sucking response (Furey, 1982) . Hyperactivity, delay in development, and perceptual-motor disturbances were reported by Streissguth, Landesman-Dwyer, Martin and Smith (1980) as central nervous system characteristics of FAS. Their findings also indicate that IQ scores of FAS children are adversely affected and, unfortunately, most children have significant mental defects. Additionally, studies indicate that IQ scores show little or no improvement over time despite adequate foster care and remedial treatment (Streissguth et al., 1980) . Decrease in the size of head circumference, low birth weight, and shorter birth length are frequently reported manifestations of growth deficiency characteristics. As with IQ, the ability to achieve normalcy after birth is apparently lacking. Despite the presence of adequate levels of growth hormones at birth, FAS children are usually born smaller and remain smaller than average for their age (Furey, 1982; Streissguth et aI., 1980) . Facial characteristics in FAS children are observable from birth and include short palpebral fissures (eye slits), low nasal bridge, thin upper lip, drooping eyelids, small chin, strabismus, and a flat face with a short nose. The severity of facial effects of FAS children can vary considerably. It has been well documented in the literature that there is a striking resemblance of FAS children with similar facial characteristics apparent in children with no familial relationship and in children of different races (Furey, 1982; Streissguth et aI., 1980) . There is also a positive correlation between increased facial involvement among FAS children and reduced IQ scores (Streissguth et el., 1980) . Other Characteristics, including minor joint defects, altered palmar crease patterns, heart defects, minor genital anomalies, and failure to thrive have been reported by Streissguth et al. (1980) . Goldstein and Arulananthan (1978) suggested the possibility of renal and liver abnormalities and neural tube defects in fetal alcohol syndrome children. The Fifth Special Report to the U.S. Congress on Alcohol and Health (National Council on Alcohol Abuse and Alcoholism, 1983) listed other non-specific alcohol related abnormalities including eye and ear defects, heart mur-FEBRUARY 1986; VOL. 34, NO.2
The concentration of alcohol in the fetal blood is at least as high as in the maternal bloodstream.
murs associated with septal defects, genitourinary anomalies, undescended testicles, hemangiomas, and hernias. The report recognized that these abnormalities can be seen individually in the absence of maternal drinking, however, when the conditions exist with the pattern of abnormalities consistent with FAS, the diagnosis of fetal alcohol syndrome. can be made.
The Fetal Alcohol Study Group of the Research Society on Alcoholism proposed specific diagnostic criteria in 1980 requiring the existence of at least one feature from each of the following three categories in order for the diagnosis of FAS to be made: (a) Growth retardation present before or after birth; (b) a pattern of abnormal features of the face and head characterized by a small head circumference, small eyes or evidence of retarded formration of the midfacial area, including a flat nose bridge, short nose, and flattening of the vertical groove between the nose and mouth; and (c) evidence of central nervous system abnormality characterized by abnormal neonatal behavior, mental retardation or other evidences of abnormal neurobehavior (Rosett, 1980) . To date, a safe limit of alcohol consumption during pregnancy has not been established. The dilemma regarding the determination of safe, unsafe, and questionable levels of alcohol consumption during pregnancy continues. Researchers are faced with considerable difficulty in obtaining reliable drinking histories as well as determining abusive drinking. There are Inherent limitations in selfreports of alcohol consumption including drinking patterns which may change throughout pregnancy and detailed recall which may be less than exact, particularly among heavy drinkers, and mothers who may be unwilling to report accurately due to feelings of guilt or frustration. Confounding the problem is the fact that investigators are inconsistent in defining heavy drinking, alcoholism, problem drinking, and moderate drinking. For example, five studies, each using self-reports obtained by interview or questionnaire to measure alcohol intake, used different criteria to define the "heavy" drinker (Streissguth et aI., 1980) . Hanson, Streissguth and Smith (1978) suggest that daily maternal consumption of one ounce or less of absolute alcohol (less than two drinks of undiluted alcohol) carries a low risk of FAS. Increasing the daily dose to between one and two ounces of absolute alcohol (up to four drinks of undiluted alcohol) increases the risk of FAS to around 10% and daily consumption of more than two ounces of absolute alcohol (greater than four drinks of undiluted alcohol) raised the risk of FAS to 19%. Thus, the authors concluded that for every 100 women who consume between one and two ounces and over two ounces of absolute alcohol per day approximately 10 and 19 women respectively will give birth to children with symptoms of FAS.
The profound expression of FAS is likely to be observed only among chronic drinkers, however, some children may be mentally retarded as a result of binge drinking during a critical period of development and yet display fe~if any, of the physical characteristics of FAS (Abel, 1980) . Abel (1980) concluded that alcoholic mothers are far more likely to give birth to children with FAS. He also acknowledged that women who drink moderately may also bear children who are affected to some extent by prenatal alcohol exposure. Studies of social drinking during pregnancy indicate that increased maternal alcohol consumption is related to a number of anomalies including increased incidence of stillbirth, congenital malformations, growth deficiency, low Apgar scores, poor sucking response, low activity levels, atypical head orientation, and other behaviors related to poor central nervous system function (Streissguth et at, 1980) . According to Harlap and Shiono (1980) , a prospective study of 32,000 women in California demonstrated that regular consumption of one to two drinks of alcohol per day during the first trimester significantly increased the risk (1.98 times) of spontaneous abortion in the second trimester. The risk increased to 3.5 times in women who consumed greater than three alcoholic drinks per day.
While a safe level of alcohol consumption during pregnancy has not been defined, it does appear that a direct relationship exists between increased consumption and increased incidence of defects and effects (Hanson, Streissguth & Smith, 1978) . It is also apparent that more precise definitions of drinking frequency and amount consumed are essential.
ETIOLOGY AND PREVALENCE
Alcohol freely crosses the placental barrier (Corrigen, 1976) with studies indicating that the concentration of alcohol in the fetal blood is at least as high as in the maternal bloodstream (Jones, Smith, Ulleland & Streissguth, 1973) . A dramatic example of the neuropathological effects of alcohol comes from autopsy studies of children prenatally exposed to alcohol who died shortly after birth. Examination of the brains of these children revealed a similar pattern of structural anomalies in brain tissue (Claren, Alvord, Sumi, Streissguth & Smith, 1978) . Although the clinical data suggest that alcohol is a teratogenic agent, several issues should be addressed. The question arises as to the teratogenicity of alcohol independently and in combination with other factors including other drug use, tobacco use, nutritional status, poverty, stress, and undermined maternal health (Abel, 1980) . According to Abel (1980) , the synergistic effect of alcohol consumption and tobacco smoking during pregnancy may have a greater effect on the developing fetus than either alcohol consumption or tobacco smoking independently. He also suggested that although maternal malnutrition, which may be a side effect of alcohol abuse, cannot account for the full expression of FAS, there is evidence that maternal malnutrition can result In cognitive impairment of the offspring.
Maternal cirrhosis of the Iive~gastrointestinal disorders, anemia, hypoglycemia, and other conditions are associated with chronic drinking (U.S. Department of Health, Education and Welfare, 1974) . There is evidence that women who experience poor health during pregnancy give birth to children who are described as having 90 Alcohol abuse during pregnancy appears to be the mostcommon known teratogenic cause of mental retardation in the Western World.
poor health, physical defects, developmental lags, and behavioral disturbances more frequently than mothers who do not suffer such health problems during pregnancy (Stott & Latchford, 1976) . Abel (1980) also suggests that poverty, stress, and use or abuse of other drugs all represent a potential for increased risk to the offspring, both independently and in combination with alcohol use or abuse.
Because of the vast array of possible related factors which might contribute to alcohol induced birth problems, it is difficult to ascertain the true incidence and prevalence of alcohol related effects and defects. The National Clearinghouse of Alcohol Information (1985) estimates that between 1,800 and 3,600 babies are born each year with FAS and 36,000 newborns each year may be affected by a range of less severe alcohol related effects. The NCALI further estimated that FAS occurs in approximately two per every 1,000 live births with that figure reaching up to 29 FAS children per 1,000 live births for mothers who are known to be abusive in alcohol consumption.
INTERVENTION
Fetal alcohol syndrome is preventable, thus mitigation of the effects of the syndrome must be accomplished with educational programs. Public education efforts concerning the risks of alcohol consumption during pregnancy have been emphasized over recent years. On November 15, 1977, Donald Kennedy, Commissioner of the Food & Drug Administration, urged the Bureau of Alcohol, Tobacco and Firearms (BATF) to initiate legislation which would require warning labels for alcohol bottles regarding the effects of alcohol use during pregnancy. After almost one and a half years of hearings and debate, BATF decided against bottle labeling, but did require the liquor industry to fund an educational campaign warning mothers of the dangers that alcohol poses to their unborn children (stretsssutn et aI., 1980) . According to the Fifth Special Report to the U.S. Congress on Alcohol & Health (National Institute on Alcohol Abuse & Alcoholism, 1983), public education efforts have alerted women of the possible dangers of alcohol consumption during pregnancy. The same report noted that fewer American women appear to be drinking during pregnancy, unfortunately, the frequency of heavy or abusive drinking appears unchanged. The Fifth Special Report to the U.S. Congress (National Institute on Alcohol Abuse & Alcoholism, 1983) recommended professional education of physicians, nurses, and other health care providers to enable these individuals to take an active role in influencing the drinking behavior of their' patients.
Organizations and institutions including the Eunice Kennedy Shriver Center in Waltham, Massachusetts, have been implemented to disseminate information, assess identified FAS children, and provide counseling aimed at preventing new FAS cases (Furey, 1982) . Several states, including Wisconsin, South ·Carolina, Virginia, Texas and Illinois, have developed educational and service programs in order to address the issue of FAS (Streissguth et aI., 1980) . The National Foundation -March of Dimes, has maintained an active role in educational endeavors concerning FAS by providing pamphlets, posters, programs, and other media materials which deal with alcohol related birth problems.
In 1979, the Indian Health Services established a pilot program entitled the Fetal Alcohol Syndrome Project in conjunction with the International Year of the Child. A comprehensive program was designed to meet the treatment needs of Indians as well as to provide training regarding the occurrence of FAS in the Indian population. This FAS project was a multifaceted program designed to identify and treat children with FAS and to study the incidence and prevalence of the syndrome in order to develop prevention strategies. Training and education, clinical diagnosis and treatment, as well as research and preven-tion were included in the scope of this pilot project (May & Hymbaugh, 1983) .
The utilization of a wide variety of educational programs and methods is essential to provide comprehensive and specialized materials and information for prevention, recognition, and treatment of FAS. Fetal alcohol syndrome is a significant and preventable congenital problem which must be addressed.
CONCLUSIONS
It is obvious from a review of current literature that a cause and effect relationship exists between the consumption of alcohol during pregnancy and the occurrence of FAS. The exact dose-response relationship which quantifies alcohol consumption with various effects has not been defined. In general, as the dose and frequency of consumption increases, the risk to the offspring of alcohol related effects and defects increases. The synergistic effects of alcohol in combination with other drugs or with tobacco use may also account for prenatal alcohol related problems. Additionally, related factors including poor nutrition, stress, and undermined maternal health as a result of alcohol use and abuse should be addressed.
According to Clarren & Smith (1978), alcohol abuse during pregnancy appears to be the most com-FEBRUARY 1986; VOL. 34, NO.2 It is estimated that between 1,800and 3,600 babies are bom each year with FAS. mon known teratogenic cause of mental retardation in the Western World. Professional and public education programs are essential regarding alcohol and its implications to the unborn child. Public awareness of the effects of alcohol on the unborn child is necessary in order to alleviate the profound expression of FAS and to reduce other alcohol related birth effects and defects. In light of the nature of FAS, it is necessary to face the compelling social issue of whether child abuse can occur prior to birth.
